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1. Introduction

RAN2 has sent an LS [1] in which RAN3 is copied, asking SA2 and CT1 to “complete the normative work on subscription-based access restriction, policy and charging functionalities for NR accessing through unlicensed bands”. An initial discussion of impacts was presented at RAN3#106 [2]. Meantime, SA2 has endorsed two CRs [3,4], so specific impacts can already be considered in RAN3. Note that further output is still expected from SA2.
2. Discussion
2.1 NG-RAN impacts

In [3], the following changes are included:
From the above, we can see that there is a requirement that the AMF shall be able to enforce the prohibition of several RATs as primary access, and it also stated that “the related access has to be deployed in different Tracking Area Codes”. 

To support this, the AMF needs to be aware of the RAT that the UE is accessing on. This would be possible in at least two ways:

· Option 1: Providing a RAT indicator in INITIAL UE MESSAGE

· Option 2: Associating a TAI with a RAT as part of the configuration exchange

· Option 3: Define new node IDs (per RAT)

We also note that a similar requirement also applies for E-UTRA, NR, and NB-IOT, and it would be useful to come up with a joint solution. Now a superficial analysis would suggest that the problem only exists for NR-U and NB-IOT, but in fact this is not correct because once these two are used, it is no longer possible to assume that a cell in a ng-eNB is necessarily an E-UTRA cell.

Similarly, due to this possible mix, option 3 does not in fact solve the problem at all, unless the specification enforced the limitation that all cells in a logical node must have the same RAT. This does not seem to be desirable, so we would suggest ignoring option 3.

Since option 2 is already implemented in S1AP, we could take this option, and so the text proposal in this document follows this approach.

Proposal 1: Add RAT-Type to Setup / Configuration update procedures (attached to TAC).

It also follows that mobility restrictions ned to be expanded. In theory this could also be done by using Forbidden TACs, but this seems to become over-complicated as the AMF needs to include all possible TACs (from mobility perspective) of the forbidden RAT. This may not always be simple or possible, and therefore it seems more efficient to make use of the already existing RAT Restrictions IE.
A simple approach is to add NR-U as an additional codepoint for the existing RAT Restriction Information IE, and also add a new IE, Secondary RAT Restriction Information. If the new IE is not present, then for backward compatibility, the existing IE continues to be used for all mobility actions.
Proposal 2: Add NR-U as an additional codepoint for the existing RAT Restriction Information IE, and also add a new IE, Secondary RAT Restriction Information. If the new IE is not present, then for backward compatibility, the existing IE continues to be used for all mobility actions.

Although not included in [3], we would expect that data volume reporting should also be expanded to support NR-U. This can be easily done by adding a new enumerated value to RAT Type in the Secondary RAT Usage Information IE.

Proposal 3: Add a new enumerated value to RAT Type in the Secondary RAT Usage Information IE.
CRs to TS 38.413 and TS 38.423 are also available [5,6].

2.2 E-UTRAN Impacts

From the endorsed SA2 CR [4], there seem to be mainly two impacts in the RAN3 area:

1)  Support of data volume reporting for NR-U

2)  Support of NR-U RAT restrictions
However from the CR, there does not seem to be a clear requirement to distinguish data volume reports for NR-U from other reports for use of unlicensed spectrum. There is though a clear statement on the RAT restrictions held in the UE’s MME context, that 

“it includes restriction information on the use of NR as secondary RAT for user plane connectivity, the use of Unlicensed Spectrum (in the form of LAA, or LWA/LWIP) and the use of Unlicensed Spectrum in the form of NR-U.”

From this, we assume that there is an intention to distinguish NR-U from other unlicensed spectrum usage schemes in terms of access restriction. Therefore,

Proposal 4: Add a new IE, Unlicensed Spectrum Restriction for NR-U IE, to indicate the access restriction for NR-U in the Mobility Restrictions.

It would be possible to extend the existing unlicensed restriction IE, but this would not allow independent setting (it would be either/or), hence a new IE seems to be the best option.
CRs to TS 36.413 and TS 36.423 are also available [7,8].
As a note, it seems that the legacy unlicensed restriction IE is not present in X2AP. This may require a correction, independently of this document.
3. Conclusions
The following are put forward based on the discussion in this document:
Proposal 1: Add RAT-Type to Setup / Configuration update procedures (attached to TAC).
Proposal 2: Add NR-U as an additional codepoint for the existing RAT Restriction Information IE, and also add a new IE, Secondary RAT Restriction Information. If the new IE is not present, then for backward compatibility, the existing IE continues to be used for all mobility actions.
Proposal 3: Add a new enumerated value to RAT Type in the Secondary RAT Usage Information IE.
CRs to TS 38.413 and TS 38.423 are also available [5,6].

Proposal 4: Add a new IE, Unlicensed Spectrum Restriction for NR-U IE, to indicate the access restriction for NR-U in the Mobility Restrictions.
CRs to TS 36.413 and TS 36.423 are also available [7,8].
As a note, it seems that the legacy unlicensed restriction IE is not present in X2AP. This may require a correction, independently of this document.
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When the UE is accessing NR using unlicensed bands, as defined in clause 5.4.x, an indication is provided in N2 interface as defined in TS 38.413 [34].


[ and later]


The UDM shall provide to the AMF the following information about the subscriber's NR or E-UTRA access restriction set by the operator determined e.g. by subscription scenario and roaming scenario:


-    For NR: 


-	NR not allowed as primary access. 


-    NR not allowed as secondary access. 


-	NR in unlicensed bands not allowed as primary access.


-	NR in unlicensed bands not allowed as secondary access.


-	For E-UTRA:


-    E-UTRA not allowed as primary access. 


-    E-UTRA not allowed as secondary access. 


-	NB-IoT not allowed as primary access. 


In order to enforce all primary access restrictions, the related access has to be deployed in different Tracking Area Codes and the subscriber shall not be allowed to access the network in TAs using the particular access. 


With all secondary access restrictions, the subscriber shall not be allowed to use this access as secondary access.








